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(54) DEVICE FOR CONTROLLING CLEANING OF HEATING SURFACES 



(57) Abstract: 

FIELD: heat engineering. SUBSTANCE: 
device has one mixer 5, flame conductor 6, 
pulse chambers 7, controllers of gas and air 
flow rate in mixture 9, valves-shutoff- 
devices 10, pickups 11 for detecting passing 
of components, pickup 12 of temperature of 
wall mixer, pickup 13 of passing cooled 
fluid, pickup 14 of temperature of cooled 
gases, pickups 15 for controlling passing 
pulses, pickups 16 for controlling extent of 
filling of pulse chambers with gas-air 
mixture, unit 17 for determining moment of 
switching on and switching off the pulse 
condition of cleaning, unit 18 for 
controlling emergency condition of pulse 
cleaning, unit 19 for controlling of filling 
of pulse chambers 19, high-voltage generator 



for ignition of gas-air mixture 20, unit 21 

for controlling the valves-shutoff-devices, 

unit 22 for generating control signals, 
spark plug 23, time delay circuit, counter 

of pulses, and pickup 26 of temperature of 

cooled gases. EFFECT: enhanced reliability. 
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M3o6p8TeHne othocmtca k cucTeiwiaM 
ynpaanennfl ohmctkom noBepxHocTefl HarpeBa m 

M0)K6T 6blTb HCnOJ1b30BaHO AHfl OMMCTKH 

MaBecTHa cucTeMa ynpaaneHH^ ohmctkoA 
nosepxHOCTefl HarpeBa, ooAepwamafl 
KnanaHbi-orceKaTe/iM, coeAHHeHHwe BXOAaMM c 
BwxoAOM 6/ioKa ynpaaneHun 
KnanaHaMM-oTceKaTenRMM, 6jiok 4>opMnpoBaHHfl 
ynpaBJifiioiUMx cumsmos, 6/iok onpeAeneHMa 

MOMBHTa BKTIJOMeHUH M OTKJllOHeHMfl 

MMnyjibCHoro pexuMa ohmctkm, a Taiwe 
McnonHmenbHbie MexaHM3Mbi. 

HeAOCTaTKOM M3BecTHoro ycTpoBcTBa 
ABJineTCfl cno>KHOCTb ocymecTBneHMfl 
nocroflHHoro kohtpojiw M3MeHeHHfl 
KOHuem-pauMM nbinM b ra30Bow noTOKe. 

Uenbio M3o6peTeHMfl flanfleTCfl ycTpaHeHne 
yKa3aHHoro HeflocraTKa. 

Ha cjwr. 1 noKa3aHa 6jioK-cxeMa cucTeMbi 
ynpaaneHMfl ohmctkoR noBepxHocrefl Harpesa; 
Ha <pw. 2 4>parMeHT cxeMbj cMCTeMw a/ia 
BapnaHTa Mcnonb30BaHMH jimhmm 3awep)KKM; Ha 
cfwr. 3 cfepanueHT cxeMbi cucTeMbi aha BapwaHTa 
ncnojib30BaHMfl cneTHMKa MMnynbcoB; Ha (fur. 4 
cfeparMeHT cxewbi cMCTeMw ahp BapnaHTa 
OAHOBpeiweHHoro Mcnonb30BaHM* jimhmm 
3aAep>KKu n c^eTMMKa MMnynbcoB; Ha cf>nr. 5 
BapviaHT npucoeAMHeHMfl 
AaTMHKa-ra3oaHann3aTopa k MMnyribCHOfl 
KaMepe; Ha cfwr. 6 cxeivia ycTpoflcTBa 
ra30MMny/ibCHO^ ohmctkm npw pyHHOM 
ynpaaneHMM. 

06-beKT peryjinpoBaHMfl BKniwaeT 
noBepxHocTM Harpesa 1. pacnono>KeHHbie b 
rasoxoAe Koma 2, Tpy6onpoBOAbi noAaMM rasa 3 
n BosAyxa 4, noAKJiKweHHbie k cMecMTenio 5, 
coeAHHeHHOMy rviaManpoBOAaMM 6 c 
MMnynbCHUMM KaMepaMM 7, conna 8 kotopwx 
OTKpbiBaioTCfl b rasoxoA Koma 1 , Tpy6onpoBOAbi 
3 m 4 o6opyAOBaHbi perynaTopaMM 9 pacxoAa 
ra3a m B03Ayxa b cm ecu, 
KnanaHaMM-OTceKaienflMM 10 m AaTHMKaMM 
perncrpauuM 11 npoxo>«AeHMa KOMnoHeHTOB, 
co3AaK)mnx OMncTMTe/tbHyfo cpeAy (asthukh, 
pa3peLuaioii4Me pa6cry ra3omvinyjibCHOM ohuctkm 
(rnO), ecnn b ra3o- m B03AyxonpoBOAe Ha 
BxoAe TMO AaaneHne ra3a n BosAyxa b 
npeAenax Hopwbi), bxoahimhmm b cucTeMy 
ynpaaneHMfl rVIO. B cocTaa ynoMAHyTofl 
cucTeMbi TaioKe bxoaht: 

a) AaTMHKw: 

AamMK Tewneparypw ctghkm cMecmerm 12 
(AaTHMK, paspewaiomMM pa6oTy CMO, ecnn hst 
caMOB03ropaHHfl cMecu 3a cwiecMTeneM bo 
BpeMfl 3ano/iHeHMfl UK ra30B03AywH0M CMecbio; 

AamMK npoxo)KAeHn« oxna)KAaeMofi cpeAW 
13 (AamMK, pa3peiuaK)mM« pa6oTy rMO, ecnn 
TennooCMeHHUK HaxoAHTCH b paconeM 
cocTOAHMM ki Hepe3 rasoxoA npoxoAUT paooHMfi 
o6-b6M oxna>KAaeMbix rasoB); 

AarnnK TeMneparypw oxnajKAaeMwx rasoB 
14, pacnojiotteHHbifl nocne noBepxHOCTefl 
HarpeBa; 

AarnnKM KOHTporifl npoxo)KAeHnfl MMnynbcoB 
15 (AaTHMK, pa3peiuaK)iHM« paooiy TMO, ecnn b 
MK, nocne mx 3ano/iHeHMfl CMecbio, nponcxoAUT 
AeTOHaMMOHHoe ropeHne); 

AaTMHKM kohtpojih CTeneHU 3anojiHeHM« 
MMnynbCHbix Kawiep ra3oso3AyuJHOM CMecbio 15, 

6) 6noKn: 

6/iok 1 7 onpeAeJienna MOMeHTa BKmoneHMfl 

M OTKTIJOHeHMfl MMny/ibCHoro pe)KMMa OHMCTKM, 

6/iok 18 KOHTpo/ifl aBapuMHoro pe>KMMa 
MMnynbCHOM ommctkm; 
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6jiok 19 KOHTpojiH 3ano/iHeHMfl nwiny^bCHbix 
KaMep; 

cf)opMnpOBaTe/ib 20 BbicoKoro HanpjwceHMn 
3a)KnraHMfl ra30B03AyujHOM cMecu; 

6jiok 21 ynpaBJieHM« 

KJia naHaM M-oTcetcaTermNtu; 

6jiok 22 cfopMMpoBaHMfl ynpaa/iflioiAMx 
cuma/ioB. 

CucTeivia TaiOKe coAep>KviT caeMy 23 
sawaHHfl, nnHMio 24 sanepxm, CHeTMMK 
MMnyjibcoB 25 m AaTHMK TeMneparypw 
oxna>KAaeMbix ra30B 26, pacnono>KeHHbJ« ao 
noBepxHOcreM HarpeBa. 

flaTHMKM TeMnepaTypu oxnawAaeMbix ra3os 
14 m 26 MoryT 6uTb peannsoBaHu, HanpMMep, 
Ha 6a3e TepMonap mjim nio6oro Apyroro 
ycTpo«cTBa, M3MeH«K)iAero BbixoAHOfl cMman 
nponopi^MOHanbHO MSMeneHMio TeMneparypw 
oxjieuKAaeMbix r a30B. C noMou^bio stmx 

AaTHMKOB KOCBeHHbIM M6TOAOM MOKHO 

onpeAe/iMTb CTeneHb 3arpa3HeHMfl 
noBepxHocTeW HarpeBa co ctodohu 
oxna>KAaeMbix ra30B. CMman c abthmkob 
nocTynaeT b 6hok onpeAeneHMw MOMeHTa 
BKnnioHeHMfl FVIO b paooTy 17. 6hok 
onpeAeneHMfl MOMeHTa BKniOMeHMfl rno b 
pa6oTy 17 npw aoctm^hmm onpeAeneHHo« 
BeriMHMHbi pasHocTM TeMnepaiypbi 
oxnajKAaeMbfx ra30B Ha BXOAe m BbixoAe 
noBepxHOCTe^ HarpeBa Bbipa6aTbiBaeT CMman 
na BJcnjoneHMe TMO b pa6oTy, a npw chmjkchmm 
pasHocTM TeMnepaTyp Bbipa6aTbiBaeT CMman Ha 
OTKnioneHMe rVIO. HpM McnoribsoBaHMM OAHoro 
AaTMMKa TeMneparypw oxna^AaeMwx ra30B 14, 
ycTaHoaneHHoro 3a noaepXHocTAMM HarpeBa, 
6jiok 1 7 pa6oTaeT aHanorviMHo: npM nonyneHMM 
cMrHana o MaKCMMa/ibHofl noporoBoK 
TeMneparype 3a Tennoo6MeHHMKOM 
BWpa6aTWBaeTC« CMman na BK/noneHMe rVIO b 
paooTy, a npM cHuxeHMM TeMnepaTypw ao 
MMHMManbHoro noporoBoro 3HaneHMfl 
OTKJiJOHaeTCfl. noporoBwe TeMnepaTypw 
ycTaHaB/iMBaioTCfl onepaTopoM nepeA 

BKTlK)HeHMeM CMCTeMW OMMCTKM B pa60Ty. 

CMman M3 6noKa 17 noAaeTca Ha nepswC^ bxoa 
6noKa qbopMMDOBaHMfl ynpaB/i«ioi4MX CMma/ios 
22. 

BnOK 4XDpMMDOBaHMfl ynpaBTIflJOU^MX 

CMmanoB 22 ocymecTBrmeT HacrpofiKy 
napaMeTpoB rasa m B03Ayxa Ann nonyneHMf? 
Heo6xoAMMoro coothohi eH m a b CMecM c 

nOMOUJblO 6J10KOB nOAA©P>KaHMfl COOTHOUJeHMfl 

ra3a m B03Ayxa b CMecM 9. 3tot 6noK moxbt 
npeACTaBnflTb coooft CMCTeMy perynMpyioiAMx 
KnanaHOB c o6pa™ofi cBfl3bK> no pacxoAy 
cpeAbi M/iM no nepenaAy AasneHMrt. HacTpoMKa 
m noACTpo^Ka napaMeTpoB bo BpeMfl paooTbi 
TMO Moxer 6wTb He3aBMCMM0« ot 6noKa 22, 
ec/iM ynoMAHyTw^ 6noK 9 6yAeT cocTOATb M3 
bbtohomhwx pen/nflTopoB pacxoAa mjim 
peryriflTopOB AasneHMfl, KOTopwe mop/t 
BKnioHaTbCfl b paooTy napannejibHo mjim 
cMeiuaHHo. 

BnoK 4>opMMpoBaHMfl ynpaanynoii^Mx 
cMrHanoB 22 MMeeT ABa pe)KMMa pa6oTbi: 

a) oTKniOHeHMe no AocTM)KeHMK) 
MMHMMa/ibHOM noporoBoK TeMnepaTypw 3a 
n oBepxHocT j? m m HarpeBa (mtim no pa3H0CTM 
TeMnepaTyp Ha BXOAe m BwxoAe noBepxHOCTe« 
HarpeBa); 

6) oraiKweHMe rVIO npoMCXOAUT nocne 
OTpa6oTKM onpeAeneHHoro Ko/iMHecTBa 
MMnynbcoB, ah« Hero npeAycMOTpeH chbthmk 
MMnynbcoB 25, bxoa KOToporo noAK/noneH k 5-My 
BbixoAy onoKa qbopMMpoaaHMS ynpaBJifliOLUMx 
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cwmanoB 22, a bwxoa cootbbtctbs h ho ko 
BTopoiwy BXOfly 6/tOKa onpeAeneHMfl mom8ht8 

BKniOMeHMfl M OTKHKWeHMfl ra30MMnynbCHOfl 

ommctkm 17. nepeicniOMeHne c oAHoro 
ycrpoflcTBa (ny/ibTe onepaTopa). 

OopMnpoBaTe/ib BbicoKoro HanpaweHMfl 
3aKnraHMfl ra30B03AyuJH0fl cMecu 20 mokbt 
npeflCTaanflTb cooofl BucoKOBonbTHbifl 
TpaHC^opMaTop, 6o6nHy nnn reHepaiop 

BblCOKOBOJIbTHOrO HanpjOKeHHfl. 

Btiok KOHTpo/ifl napaweTpoB 
ra30MMny/ibCHofl ommctkm 18 6noKMpyeT pa6oTy 
Bcefl cucTeMbi rHO, ecnw nio6ofl M3 asthmkob, 
coeAMHeHHbifl c hum. Bupa6aTbiBaeT cMman, 
BbixoAHiMM« 3a paMxvt pacMeTHbix ycnoanfl 
paOoTU cucreMbi, n pa3peiuaeT paooTy rHO, 

eCJlM Be/lMHMHbl CMmanOB OT BC8X AaTMMKOB B 
H0pM8. 

flaTMMK KOHTDOJlfl 12 HopManbHofl pa6oTbi 
CMecHTexifl npeflCTaBJineT co6ofl Tepwionapy, 
M3Mep«K)L4yio TeMnepaTypy cTeHKM cMecMTena. 
npn noBbiiiieHMn TeMnepaTypy Bbuue 
OKpywaioinefi Ha 30-40°C abtmmk 12 
Bbipa6aTbmaeT cuman, KOTopbifi 6hokom 18 
HHTepnpeTMpyeTCH iok aBapMflHoe cocTOHHMe 
cucTeMbi. B KanecTBe AaTMMKa 12 MoryT 6biTb 

MCnOTlb30BaHbl <J)OTOAaTMMK, MOHM3aLJMOHHbJM" 
flaTMMK M T.fl. 

flaTMMK npoxoKAQHUfl oxna>KAaeMofl cpeAbi 
13 npeflCTasnweT cooofl TaroHanopoMep win nx 

KOM6MHamifl. 

flaTHMKM npoxo>KAeHMfl MMnynbca ra30Bofl 
ommctkm 15 MoryT ObiTb ycTaHoaneHbi Ha MK 7, 
okojio nocneAHMx m/im b rasoxoAe KOTna 2. B 
KaMecTBe AaTMMKa Moryr 6brrb Mcnonb30BaHbi: a) 
AaTHMK Mwnynbca AeTOHaLjMOHHOfl bouhw; 6) 
AaTHMK, ctiMKCMpyiomMM" noBbiiueHMe A3BneHM« B 
MK bo BpeMfl pa3pwBa; b) qtoTOAaTMMK, 
cf)MKCMpyioiAMrt BcnbiiuKy npM B3pbiBe civiecM; r) 
AaTMMK, cf)MKCMpyK)iAM^ noBbiiueHMe 3ByKOBOrO 
AaBfieHMfl KaK BHyTpM MK, Tax m b rasoxoAe mjim 
okoho UK, mjim nio6otf Apyrofl abtmmk, 
pearMpyioaiMR Ha npoxo)KAeHMe MMnynbca 

OMMCTKM. 3ByKOBOe ABBneHMe MOWeT 

HOBbJiuaTbCfl ao 80-90 aB. B pa6oTy AaTHMKM 15 
BK/iKwaioTCfl OAHOBpeMeHHO c noAaMe^ 6jiokom 
22 CMmana Ha OTKpbiTMe KnanaHOB-OTceKaTenefl 
10. CMma/ibi c AaTHMKOB 15 Mepe3 /imhmio 
3aAep>KKM noA3K)TC« Ha 6noK 18. JImhma 
3aAep>KKM ooecneHMBaeT 3aAep>KKy 
npoxo>KAeHMji CMmana Ha MHTepBan BpeMeHM, 
paBHbift AByx, Tpex, neTbipexxpaTHOMy 
3anoriHeHM)o UK 7 CMecbio. 3aAep>xxa Hy)KHa 

AHfl H3Ae)KH0rO aBTOMaTMHeCKOrO BKJllOHeHMfl 

rviO b pa6oTy. Ectim nocne AByx-, 
MeTbipexKpaTHort nonwTKM nonyMMTb 
OHMinaiOLUMM" MMnyribc, oh He 6yAeT 
3a0MKCMDOBaH ASTHMKaMM 15, to cMCTewa 

ommctkm 6/ioKMpyeTCfl, Ha naHenM saropaeTCH 
cooTBeTCTByioLnafl cMmanM3aijMfl 06 OTK33e m 
rMO, nepeBOAMTCfl a McxoAHoe cocTOAHMe. 

BTOpMMHOe BKTIIOMeHMe B paOOTy B03MO>KHO 

To/ibKO nocne ycxpaHeHMn npMHMH aBapMM. 

flaTMMKM npOXO)KAeHMfl KOMHOHeHTOB 11, 

co3AaioiAMx OMMCTMTenbnyio cpeAy, 
npeACTaBJiHfor cooofl a^tmhkm AaaneHM« ra3a m 
B03Ayxa, ycTaHoaneHHbie Ha cooTBeTCTByioLAMx 
Tpy6onpoBOAax 3 m 4. B KanecTBe AaTMMKOB 
MoryT 6biTb Mcnonb30BaHbi pacxoAOMepw, 
ra3oaHanM3aTopbi, BKniOMaeMbie b pa6oTy 

COBMeCTHO C flaTMMKOM flaBTieHMfl. 

CMcreMa ynpaBXieHM« pa6oTaeT cneAyfoiAMM 
o6pa30M. 

CMmaribi c AaTMMKa 14 noaynajoT b 6/iok 
onpeAeneHMfl MOMeHTa BtcntoMeHMfl m 
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OTK/iKDMeHMH l"HO 17 b paooTy, TA6 OHM 

COaBHMBaiOTCfl C 3aAaHHbJMM. npM AOCTM)KeHMM 

Bepxnero noporoBoro 3HaM6HMfl 6nox 17 
Bbipa6aTbiBaeT CMman m noAaeT ero b 6tiok 22. 
npM paspeiuafomeM CMmane, nocTynaioiAeM c 
6noKa KOHTponn napaMeTpoB rasoMMny/ibCHO^ 
ommctkm 18, 6tiok 22 BbipabaTbiBaeT CMman m 
noAaeT era OAHOBpeMeHHO Ha 6jiok ynpaaneHMfl 
KnanaHaMM-oTceKaTenwMM 21 , Ha 6jiok kohtpo/ia 
3anoriHeHM« 19 MMny/ibCHbix xawiep m na 
BK/iiOMeHMe AaTMMKa npoxo)KAeHMn MMnynbca 

ra30BO« OMMCTKM 15. OAHOBpeMeHHO 

npoMcxoAMT KOHTpo/ib cooTHOiueHMfl ra3a M 
BOSAyxa BCMecM. 

flocne 3anoriHeHMfl MK 7 ra30B03AywHofl 
cMecbfo 6dok kohtpohw 3ano/iHeHM» 19 
MMnyribCHbix KaMep noAaeT cMmaxi Ha 6tiok 22, 
KOTopbi^ Bbipa6aTbiBaeT cooTBeTCTBy tou^ m 0 
cm maxi, KOTopbiC^ nocTynaeT Ha bxoa 
c^opMMpoBaTenn BbicoKoro HanpflweHMfl 
3aKMraHM« ra30B03AyuJHoK cMecM 20. 
0opMMpoBaTe/ib 20 BbipaoaTbiBaeT BbicoKoe 
HanpyuKeHMe m noAaeT ero Ha 3anaribHMK 23. 
npoMcxoAMT B03ropaHMe CMecM b cMecMTene 5, 
nnaMfl pacnpocTpaHneTCH no nnaMnnpoBOAaM 
6, npoHMKaeT b MK 7, rAe m npoMcxoAMT B3pbiB 
ra30B03AyuJHotf CMecM. MMnyribc Mepe3 conna 8 
noAaeTca Ha oMMinaeMbie nosepxHocTM HarpeBa 

1 M npOMCXOAMT MX OHMCTKa OT 0TJ10)K6HMM. 

Ecjim CMmaribi ot AaTMMKOB He BwainM 3a 
ycTaHOBJieHHbie noporoBbie 3HaMeHMfl, to 
npouecc B03o6HOBrmeTcn ao Tex nop, noKa 
TeMnepaiypa Ha BbixoAe M3 Tennoo6MeHHMKa 1 
He ynaAeT ao HM>KHero noporoBoro 3HaMeHM«. 
TorAa 6/iok onpeAeneHMa MOMeHTa BKnioMeHMfl 
m OTKnioMeHMs? rviO 17 BbipaooTaeT cm man, 
KOTopwft nocTynMT Ha nepBbifi bxoa 6noKa 22, b 
pe3ynbTaTe nero nocneAHM^ (6jiok 22) 
Bbipa6aTbiBaeT cMran nepeKpeiAeHMfl pa6oTbi. 
MmoBeHHo ooecTOMaTcn icnanaHbi-oTceKaTeriM 
10 m bch CMCTeMa nepeC^AOT b McxoAHoe 
cocTOHHMe. Ectim bo BpeM« paooTbi niooofl M3 
KOHTpo/iMpyeMbix 6tiokom 18 napaweTpoB 
BbiMAeT ms HopMaribHoro coctoahma, to Bca 
CMCTeMa GnoKMpyeTCfl m nepesoAMTCH b 
McxoAHoe cocTOAHMe. BxriioMeHMe 8 paooTy 

BO3MOKH0 TO/lbKO nOCTie BOCCT3 HO BTie H M51 , 

nepexoAa napaMeTpoB b HopMaribHoe 
pa3peiuaiOLAee cocroaHne. 

npM nepeBOAe pe)KMMa paSoTbi rMO co 
CMeTMMKOM MMnynbcoB 25 Becb npoi^ecc 
noBTopneTCfl. nocneAOBaTeribHOCTb BKniOMeHMfl 
opraHOB ynpasneHMfl, npM noAaMe cMmariOB m 

KOHTpO/lb COCTOflHMfl napaMeTDOB COXpaHfllOTCfl. 
OTTlMMMe 3aKTIIOMaeTCfl B TOM, MTO OTKTIIOMeHMe 

rMO npoM3BOAMTC« nocne otdbcotkm 
onpeAeneHHoro HanepeA 3aAaHHoro KonMHecxBa 
MMnynbcoB. Cmotmmk MMnynbcoB 25 BKntOMaeTCR 
b paooTy OAHOBpeMeHHO c noAaneR CMmana Ha 
OTKpbiTMe KnanaHOB-oTceKaTenefl 10. CneT 
MMnynbcoB BeAeTCfl no cMmanaM, 
nocTynaiou^MM c AaTMMKOB npoxo>KAeHMH 
MMnynbca ra30B0^ ommctkm 15, MnM 
OAHOBpeMeHHO c noAane^ CMmana Ha 
cpopMMDOBaTenb BbicoKoro Hanp«)KeHM« 
3a>KMraHMfl ra30B03AyuJHOM CMecM 20. 

flaHHoe ycTpo^cTBO no3BonaeT noBbicMTb 
KanecTBo ynpaBneHMfl npoi^eccoM 3a cmot 
onTMMM3ai^MM ommctkm noBepxHOCTert HarpeBa, 
TeM caMbiM noBbicMTb KFTfl Tennoo6MeHHMKa, 
yMGHbiuMTb aannoBbie 3onoBbte Bbi6pocbi, TeM 

CaMbiM ynyMUJMTb SKOHOMMMeCKMe 

xapaicrepMCTMKM Tennooo'MeHHMKa b i^enoM, 

CHM3MTb nOTepM ra30B03AyiiiHO« CM6CM M M3HOC 

CTeHOK rasoxoAa 2. flpMMeHeHMe 6noxa 
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KOHTpoxifl napawieTpoB ra30MMny/ibCHofl ohmctkm 
18 c AaTMMKaMn npoxoweHMfl MMny/ibca 

ra30BO« OHMCTKM 15, AaTHHKaMM 11 

npoxowfleHMfl KOMnoHemoB, cosflaiomMX 

OMMCTMTGTlbHyK) Cpefly, AaTMMKOM KOHTDOJIfl 12 
HOpMa/lbHOtt pa60Tbl CMeCMT8Jlfl, AQTHMKaMM 

KOHTponn 1 6 CTeneHM 3anonHeHM« nMny/ibCHbix 
KaMep nosBOJiMT noBbicurb 6e3onacHocTb 
paSoTbi ycTaHOBKM rVIO m HSweKHocTb paooTbi 
Tennoo6MeHHHKa b uenc-M. 

OopMyna H3o6peTeHna: 

1. CMCTEMA ynPAB/lEHU^ OMUCTKOPl 
llOBEPXHOCTEft HArPEBA, coAeprcama* 
KnanaHbi-OTceKaTe^n, coeAMHeHHbie BXOAaMM c 
BbixoAOM 6noKa ynpaBneHun 
KnanaHaMH-OTceKaTen^MM, 6/iok cjDOpMnpoBaHUH 
ynpaartaiomMX cMma/ioB, 6jiok onpeAe/ieHHfl 
MOMema BKHKweHMn m oTKnioHeHMfl 
nwiny/ibCHoro pexnivia ohmctkm, OTJiMMaiomaflCfl 
TeM, hto ona cHa6>KeHa TpyoonpoBOAaMM 
noAann ra3a m B03Ayxa m pacnonojKeHHbiMM Ha 
hmx AaTMMKaMM perocTpaijMM npoxo>KAeHHfl 

KOMnOHeHTOB, C03AaK)mMX OHMCTMTeJlbHyMD 

cpefly m csooTBeTCTBeHHO perynflTopaMM 
pacxoAa ra3a m B03Ayxa, nocneAOBaienbHO 

BKJlJOHeHHbfMM yCTaHOBTIGHHblM Ha 

Tpy6onpoBOA9x noAanM rasa m B03Ayxa 
CMecnTeneM, nnaM«npoBOAaMM m MMnynbCHWMM 
KaMepaMkt c connaMM, pasMeujeHHbiMM Me>Kfly 
noBepXHocTfiMM HarpeBa, astmukom 
TeMnepaTypbi oxna>KAaeMbix ra30B, 
ycTaHOB/ieHHbiM nocne noBepxHocTefl HarpeBa, 
6jiokom KOHTporifl aBapMfiHoro peaoiMa 
MMny/ibCHofi ohmctkm, a^tmukom npoxo>KAeHMfl 
oxna>KAaeMO^ cpeAbi, ycraHOBneHHbiM Ha 
BbixoAe rasoxoAe, AaTHMKaMM KOHTporm 
npoxo>KAeHMfl MMnynbcoB w AaTHMKOM 
TeMnepaTypbi creHKM cMecMTena, AaTHMKaMM 
KOHTpona cTeneHM sanoriHeHMfl nMnyribCHbix 
KaMep ra30B03AyiiiHoi^ cMecbio, 6/iokom 
KOHTpoiifl 3anoriHeHMfl MMnynbCHbix KaMep, 
c{x5pMnpOBaTejieM BbicoKoro HanpaweHMfl 
sa>KnraHHfl ra30B03AyujHOM" cMecM m 
sananbHMKOM, ycTaHosneHHbiM Ha CMecMTene, 
npn 3tom BbixoA AamnKa TeMneparypbi 
oxjia>KAaeMbix ra30B coeAMHeH c bxoaom 6noKa 
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onpeAe/ieHMfl MOMeHTa BicnioHeHMfl n 
OTKJHOMeHMfl MMny/ibCHoro pexMMa OMMCTKM, 
C08AMH6HHOrO BbfXOAOM M8p83 6/lOK 

4>opMMpoBaHMfl ynpaanfliomMX cumanoB c 
bxoaom 6noKa ynpaaneHMfl 

KnanaHaMM-OTC8KaT8HRMM , BblXOAbl AaTMMKOB 
KOHTDOn* CT6H8HM 3anO/lH8HMH MMnyjIbCHblX 

KaMep cBA3aHbi nepe3 ojiok kohtpojih 

3anOJ1H8HMfl MMny/lbCHbiX KaMep C BTOpbIM 
BXOAOM 6/IOKa CpOpMUDOBaHMH ynpaBJ1»K)U^MX 

CMmanoB, coeAMHeHHoro BTopbiM c bxoaom 
qbopMMpoBaienfl BbicoKoro HanpyweHK* 
33JKviraHMn ra30B03AyiuHofl CMecM, a TpeTbMM m 
MeTBepTWM BbixoAaMM - c BXOAaMM peryriflTopoB 
pacxoAa ra3a m. BosAyxa, Bbixoflw AaTHMKa 
npoxo)KAeHMfl oxna>KAaeMbifl cpeAbi, AaTMMKOB 
perMCTpauMM npoxo>KAeHMfl KOMnOHeHTOB, 
AaTMMKOB KOHTponfl npoxo)KAeHMfl MMnynbcoB m 
AaTMMKa TeMnepaTypbi ctchkm cMecMTenn 

CBfl3aHbl C COOTBeTCTByK)L4MMM BXOAaMM 6/IOKa 
KOHTDOJIW aBapM^HOrO p6)KMMa MMny/lbCHOR 
OHMCTKM, BblXOA KOTODOrO flOAKTIJOHeH K 

TpeTbeMy sxoAy 6noKa qbopMMDOBaHMfl 
ynpasnfljoinMx cMmanoB. 

2. CMcreMa no n. 1 , oTJiMHajou^aflCH TeM, hto 
0Ha MMeeT jimhmk) 3aAepxcKM, HanpMMep, b bma© 
pene BpeMeHM, bxoa KOTopofl noAKnioHeH k 

OAHOMy M3 BblXOAOB 6/IOKa 4>OpMMDOBaHM^ 

ynpaanniomMx cMma/ioe, a buxoa coeAMHeH c 
AononHMTenbHbiM bxoaom 6noKa KOHTpon« 
3anonHeHM« MMnynbCHbix KaMep. 

3. CMCTeMa no nn. 1 m 2, omMMaiomaflCfl 
TeM, hto 0Ha MMeeT ch6thmk MMnynbcoB, 
nOAKJlK)HeHHblrt BblXOAOM K AonoriHMTenbHOMy 
BXOAy 6noKa onpeAeneHM^ MOMeHTa BKnioneHMfl 
m oTKnjoneHMfl MMny/ibCHoro pe>KMMa ohmctkm, 
npMHeM nflTbi^ buxoa 6noKa c(K)pMMpoBaHMfl 
ynpaBJifiioujMx cMmanoB coeAMHeH c bxoaom 
cneTHMKa MMnynbcoB. 

4. CMCTeMa no nn. 1 m 2, OTnMHaK)LnaflCfl 
TeM, hto OHa MMeeT pasMeuteHHbJ^ ao 
noBepxHOCTe^ HarpeBa a3thmk TeMnepaTypbi 
oxna>KAaeMbix rasoB, buxoa KOTOporo coeAMHeH 
c Aono/i h MTen bH w m bxoaom 6noKa 
onpeAeneHMH MOMeHTa BKrtioHeHMfl m 
OTKnioseHMfl MMny/ibCHoro pe>KMMa ohmctkm. 
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(54) DEVICE FOR CONTROLLING CLEANING OF HEATING SURFACES 




RUSSIAN FEDERATION COMMITTEE 
FOR PATENTS AND TRADEMARKS 

(12) RUSSIAN FEDERATION PATENT 
Specification 



The invention relates to devices for 
controlling cleaning of heating surfaces and may be 
used for cleaning articles. 

Fig. 1 shows a flow diagram of the device for 
controlling cleaning of heating surfaces; Fig. 2 is a 
fragment of the device for an embodiment of use of a 
time delay circuit; Fig. 3 is a fragment of the device 
for an embodiment of use of a pulse counter, Fig. 4 is 
a fragment of the device for an embodiment of 
simultaneous use of the time delay circuit and the 
pulse counter; Fig. 5 shows an embodiment of 
connection between a gas-analyzer and a pulse 
chamber; Fig. 6 is a schematic view of a gas-pulse 
device in manual mode. 

A controlled member comprises heating 
surfaces 1 positioned in a boiler gas conduit 2, gas 
supply conduits 3 and air supply conduit 4, both 
connected to a mixer 5 coupled to pulse chambers 7 
by flame conductors 6, the pulse chambers 7 having 
nozzles 8 which can be opened inwards the boiler gas 
conduit. The conduits 3 and 4 comprise controllers 9 
of gas and air flow rate in the mixture, valves-shutoff 



devices 10, and component passage pickups 10 for 
detecting passage of components which produce a 
cleaning medium (pickups which allow the gas-pulse 
cleaning (GPC) to be carried out when gas and air 
pressure in the gas conduit and air conduit positioned 
at the entrance of the GPC is within a normal range), 
said pickups being including in the control device of 
GPC. Said device also comprises: 
a) pickups: 

a mixer wall temperature pickup 12 (a pickup 
which allows the GPC to be carried out when there is 
no autoignition of the mixture behind the mixer as the 
pulse chambers is inflated with the gas-air mixture); 

a cooled fluid passage pickup 13 (a pickup 
which allows the GPC to be carried out when a heat- 
exchanger is in operation and a work volume of the 
cooled gas passes through the gas conduit); 

a cooled fluid temperature pickup 14 
positioned behind the heating surfaces; 

pulse propagation control pickups 15 (a 
pickups which allow the GPC to be carried out when 
the pulse chambers after being filled with the mixture 
cause detonation combustion; 
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inflation control pickups 16 for controlling a 
degree of the pulse chamber inflation with the gas-air 
mixture; 

b) units: 

an on/off control unit 17 for determining the 
moment when the pulse cleaning mode should be 
switched on or off; 

an emergency mode control unit 1 8; 

an inflation control unit 19; 

high-voltage generator 20 for gas-air mixture 

ignition; 

a shutoff control unit 21; 

a control signal generating unit 22. 

The device further comprises a spark plug 23, 
a time delay circuit 24, a pulse counter 25 and a 
cooled gas temperature pickup 26 positioned before 
the heating surfaces. 

The cooled gas temperature pickups 14 and 
26 may be based, for example, on thermal couples or 
other elements being capable of transforming output 
signal in proportion to changes in temperature of the 
cooled gas. These pickups are helpful in determining a 
contamination level of the heating surfaces from the 
direction of the cooled gas by using indirect methods. 
The pickup signal is received by the unit 17 used for 
determining the moment when the GPC should be 
switched in use. Upon reaching a given difference of 
inlet and outlet temperatures of the cooled gas, the 
on/off control unit 17 generates an enable signal for 
the GPC to be switched in use, and when the given 
difference is increased, said unit generates a disable 
signal for the GPC. When using one cooled gas 
temperature pickup 14 positioned behind the heating 
surfaces, the unit 17 operates in a similar way: upon 
receipt of a signal that the threshold temperature 
behind the heat-exchanger is maximum, an enable 
signal is generated, and when the temperature is 
lowered to the minimum threshold, there is a disable 
signal. The threshold temperatures are preset by an 
operator before the device for cleaning is in use. The 
signal from the unit 17 is received by the first input of 
the control signals generating unit 22. 

The control signals generating unit 22 adjusts 
the gas and air feeding options to provide necessary 
proportion thereof in a mixture by means of a mixture 
proportion maintenance unit 9. This unit may be a 
system of retroactive control valves responsive to 
fluid rate or pressure difference. Settings adjustment 
and tailoring during the GPC operation can be 
independent from the unit 22 if said unit 9 consists of 
autonomous flow regulators and pressure regulators, 
these regulators may be switched in use in parallel or 



in combination. 

The control unit 18 for controlling parameters 
of gas-pulse cleaning disables the whole GPC system 
if any one of the pickups coupled thereto generates a 
signal beyond design operational conditions for the 
device, and allows the cleaning to be carried if all 
signals from all pickups are within a normal range. 

The pulse propagation control pickups 15 
may be mounted on the pulse chambers 7 besides the 
last ones of them or in die boiler gas conduit 2. Said 
pickups can be: a) a detonation wave pulse pickup; b) 
a pressure pickup for detecting pressure increase in 
the pulse chambers during the explosion; c) a 
photocensor for sensoring the flash of explosion of the 
mixture; d) an acoustic pressure pickup for detecting 
acoustic pressure increase both within the pulse 
chambers and within the gas conduit or besides the 
pulse chambers, or any other pickups responsive to 
cleaning pulse propulsion. 

Component passage pickups 1 1 for detecting 
the passage of components that produce the cleaning 
medium are gas pressure pickups and air pressure 
pickups mounted on respective conduits 3 and 4. 
These pickups can be flow rate meters, gas analyzers, 
switched in use concurrently with a pressure pickup. 

This device allows improvement of quality of 
cleaning process control due to optimization of 
process of cleaning heating surfaces, thus increasing 
the heat-exchanger efficiency, decreasing the number 
of salvo ash blowouts, thus improving economic 
properties of the heat-exchanger in general, and 
reducing loss of the gas-air mixture and wear of walls 
of the gas conduit 2. It also allows the increase of 
operational safety of the apparatus for gas-pulse 
cleaning and operational reliability of the heat- 
exchanger on the whole. 
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